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SHH, 20198 83 272 "HEHWO|= B! HEHHI0|22eRE o B! X0 FEAR2ME 1989E=FE] A0 AE 02 25t QP HOlA
e YE0| MIGERAL, FEXAZHOf CHot] "RHEEe| Tl dedts B2 BYO| WXtEE= S MM Oflz I32 AU o] B2
7| ?loto] Fofoks Ae2M REUSEE 2R oUE = RU=20| H AT ZE SOl HSEUL 7I1EL| ALY Lf Ol A=+ Gl= &
d EYE NS 2Rt o2 ol . 20201 i RIXIX|Z 4 gy, 22| D CHE X2gYeze AU N2Tt 275t RUES S
M A w2 ofefl [OF 4-29]ef 20|, & 3,0012401411, Of= FDAR} Zelof| LS A 22 50| f2IE(A 0= FDAS ZEfeh P HAHOZ Al
7 AAFTIIN TP ISLIE T2 FEXK|EME & 1020 Fok=E S LIESH= IND submission 242} 27 S71ot2 US[EH 4-30]

U= A, [ 4-30] 0/ FDA SEXHIZH| LAAIEAB(IND) $g

IND Submissions with Gene Therapy Products, CY1989-2018

[23 4-29] T 7| RHXEXIZH| YA izt
250
Number of Gene Therapy Clinical Trials | Vectors Used in Gene Therapy Clinical Trials

Approved Worldwide 1989-2018 ® Adenovirus 18.6%(n=574)

@ Retrovirus 17.0%(n=524) 200
Updated December 2018 ® Naked/Plasmid DNA 15.1%(n=466)

Lentivirus 9.9%(n=304)
Adeno-associated virus 7.9%(n=244)
® Vaccinia virus 6.8%(n=211) 150

® Lipofection 3.9%(n=119)
Poxvirus 3.6%(n=111)
Herpes simplex virus 3.2%(n=99)
Other vectors 7.1%(n=218)

2018
2017
2016

2015 ® Unknown 6.8%(n=211) 100
2014
- . . 50
03 | Indications Addressed by Gene Therapy Clinical Trials
2012 ® Cancer diseases 66.8%(n=2004)
%011 ® Monogenic diseases 11.7%(n=350) 3
® Infectious diseases 6.1%(n=184) 0
2010 Cardiovascular diseases 6.1%(n=183) PRI RLEETRISTSIITEESTIIZI2scydF0or®
Neurological diseases 1.8%(n=53) a2 g 2R KL 8 QR 8 RIS 5 & 8 | 8 & | § 8
2009 ® Ocular diseases 1.2%(n=37) 5000000000000V 0G0LLLLLLLLLLYLY
@ Inflammatory diseases 0.5%(n=15)
Other diseases 2.1%(n=64) . . .
2008 Gene marking 1 7%(n=50) % X2 1 2019 ESGCT Annual Meeting. 7| X914 ZHQIXt2 (Spark Therapeutics, KA High)
2007 Healthy volunteers 2.0%(n=61)
2006
2005 HHAXMSE 1989 Xg ALAHS AFSH O] CIA0| S2H{AE] KZQ| CHHE! X|2H| APt Ol MZESII&T} 20|, 2
OF OX|E|S} ZFOIXIS} AISTEIS) A|Z4H| Ol OFpIxIs} = T =TT e=l CTE AEAlTdlE K AleEE e H 'L T
2004 o, o ad o, aetad, MZAA 5 QtupElst 5
1 XS =] =S 52 SArHSLE O o 0
s % 3,001710] QApATE T FIXp|H) AopHT HEstabyo] ae ol ArkelE ) OfRAA ol

2002

2t M= ZEoHL QU3 OFRAHO0[Z TIM| AR (business process) &
2001
o

| Phases of Gene Therapy Clinical Trials

=4
@ Phase 1 56.2%(n=1687) O YRE CHE T=7 ol Alor2 S8l fl-<&iotk= 42 2lofsty, 21|
2000 ®Phase 1/11 21.8%(n=653)
ol e " O xlse “
1999 e ) 7| D20l THe RAGIIE HO{07| = 9|, AMYE Tldh= 1hY &, X
Phase Il 4.2%(n=126) . " e .
1998 ®Phase IV 0.2%(n=5) FOIRAHS HHG| 01Z061P A[ZHHIE - LIEAR &2 2842 =0lsh
1997 ®Single subject 0.4%(n=11) s . T L ool .
199 1, Hosdd JIRES A0 4 QT Fect o2 el 20t
1995 | &eograpl;ica;l Distribution of Gene Therapy Clinical Trials oM EHMO=Z 0251 9l 0FRAA 7]90| 93o= CMO(Contract
y Country,
1994 . . .
1003 @ Multi-country 6.3%(n=189) Manufacturing Organization), CDMO(Contract Development and
@ USA 59.7%(n=1793)
1992 Sopne e Manufacturing Organization), CRO(Contract Research Organization),
Gerrﬁany 3.5%(n=105) . . . "
1991 *Suitserand 17%(0=0) CSO(Contract Service Organization) 5 LISt 20jo] T 9|42t S N
1990 ® Switzerland 1.7%(n=.
J 1.5%(n=46 . -
e > Lopon | 440 7 URIR, XY YO SEI Ol2Ad Bl ol GMP HIE X
Netherlands 1.2%(n=36) _ o
Un- 144 ® Australia 1.1%(n=33) HYIHEM MHIAS S50k 0FRA47|1%E CDMO(CMO&CRO)Z, 4t A
Other countries 5.8%(n=173) -~
x Xf2 1 2020 Journal of Gene Medicine, Gene Therapy Clinical Trials Worldwide. Al H|QA =8AR 73S CROZ YL US.
x =X : The Journal of Gene Medicine, ©2018 John Wiley and Sons Ltd. =
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6.1.
FHXX|=H]
CMO/CDMO
gg m=HA

RUAKZH CMO 28 22

CDMOOIAH| - ==Ef5}

= 7
TXXIEA| 2 +H2EE

THAIEZ Ofefiet Z0]

=
D 7|&0|X(Tech Transfer) - QIEXHKQEXX2H| JHLX} product

sponsor, transferring site)7F 2F&st XHIZEH (upstream&downstream

process, manufacturing process)t 217 AR (incoming raw

materials testing, in—-process control, lot release testing)2 EfAHO}

>1

oA 7|sS ot

[2& 4-31] SHXX|EH] CMO/CDMO &8 ZZ2N|

=7

ORI Z)

FOord U

AT CDMO, receiving sites)ol|] 70| HPE (7|0 KA1, 7|
=S0|M7 |24 8 7|01
MM

SO 212 7152 0[85101 2L} &2

=T T

BT 52 Y SN} MPLH)S S5 2E
(=

0

FEto2M| 4EPL |

(e il

Rl BRI AL, BH| S

OO L,

| DEVELOPMENT | [ Non-GMP ) [ Finalized SOPS |
GMP [ = A
OUTSOURCING DOCUMENTATION | | Finalized worksheets |
‘ Bill of materials | Revised batch record |
and testing ) N .
‘/ List of specific | ~ ) .
equipment \ Confirm reproducibility l
TECH. TRANSFER Evaluationdofj operation ‘ ENGINEERING RUN ‘ Training of process ‘
andriow & TRAINING | personnel
| e rf:?”?ttya dieics ‘ \ Finalized batch record ]
" Run at a CMO’s facility ‘
| under client’s supervision | (
ASEPTIC MFDS - PICIS 712}
PROCESS Simulated media fill test

PROCESS&ASSAY
DEVELOPMENT

‘ Robust process ‘
L (reliable, reproducible) )

[ Good characterization ‘
of a final product

p

Development of SOPS \

‘/ Development ‘
of worksheet

‘/ Development ‘
of batch record

Development of master ‘
| production instruction |

EQUIPMENT&CLEAN
ROOM
QUALIFICATION

Qualified clean rooms

Qualified equipment

L J

VALIDATION RUNS
(For sterile product)

Validation of
AsepticProcesses

VALIDATION RUNS

[ Three runs : production )
& QC testing

qualified equipment

Specification

‘/ Clean room with ‘
l
l

Integrity test

MANUFACTURING

.
| In—process control
L

QC testing

L

Quality review&release ]

Itz HXK|EH|2] CDMO 2==&2Hd. BioProcess International. Cell Therapies Trends and Technologies. Are You

Ready for a Tech Transfer? 2015

 (GMEDHIO| TS SB HTHIRKI| CDMO AL ot =8

SOIAIZIN, 7|£017|EM, 7|£0[THEIM 0[2[of Gap analysis, Risk
assessment, 12|11 Quality agreementS AAGH1| 24610 2|-4Ef 7]
o SQIE 7|=0|TA Mo e RIEAF oM 2E T
== THAEE ¢ Al =510 =HE A2 H|

ZES BOoiFL, 1 0| £EXt & HEIHS0| Mol 4+ U=E “onsite
=

Ok
=
o
-

=d 2HES0

t>4
=
o)l
H
HI Mo
1z
~
>

=
3 - T

training of personnel” &A|©2 2k0I5H= “practice runs’2 2= J|&

O[F10] 2H= &l 0|28 7Is01HuyE 2HREIHA GMP HIZE fIor M=

7|=M(batch record), 2HE7H2M Alde| SOP(Standard Operating
ZM(Work sheet) § %02 f 2 =

non-GMP H|ZA | H0fM =3tfet.
i

@ HM=SE A Al 7

H|

M
ook

Procedure) 2! 2t 7|

Hrs £t SOP &t (Process&Assay Devel-
opment, Optional) - & &= “optional” THA[= IEX 26t A

A
£ 7|S01H3t LIZ0| GMP M= 3! KTXAEH 720] S20H = 8%

3 AlA 8l ZH| MM "IHEquipment&GMP Facility Qualification)
- 7|20IHIFE Rt (R0 MRS A AMY WY &5 9) =, AV (=
M ot 2HHIEAMY L0 M2t sliEddhe GMP MIZEA, Al FH| S
HAGEIIE 2=610{ GMP M A|A-IS FH[2,
@ GMP H|Z0| 23t 24 £H|(GMP Documentation) - M~Q® =
o| B= ZMEE 2SEMUAR0 W2t B2t 5t GMP HIZA0]|A A5
£ AX|L01E B(Engineering Run)g 213t MV ISME 2128

® Ax|L|oj & % GMP M= 23 (Engineering Run&GMO Manu-

facturing Training) - QIX|L|0{2! 24(Engineering Run) THA0A = &4

SPE
Pt tEE GMP MEAADF YHIZ 0|&%10] 2E MZiPyet 258
THEAHS 2A0ISH, HHRIZEC| GMP HIZIFY S STAZC A 2 At
(GMP Manufacturing)ofl AFEE H|ZJ|2ME XESISID 2 ik ZHIE
Sy

©® 243 We|o|o|M(Aseptic Process Validation Run) — =L{ A1&9|
SFECHIX = PIC/S g2, RUAK|EN et 22 fr e “Prad d

[ L TLLO
2|EO01E Jto|=2tel ol Wt SEROA S +Aot0{of . 5, &= EaH|
Opic2E WLHEAER 35| ALABIA FSol0F o0, 1 0[=0fi= L=

A
B
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6.2,

21y QHxt
X125
CMO/CDMO

aed e

n
OI
U

4>
£0
rr

@ GMP H|Z=(Validation Run&GMP Manufacturing) - ®~® =] @t
2 3 AF HEIISA0)| 2t WelH|o[d H(Validation Run), GMP HI=
(GMP Manufacturing) X ZAHIHEAMS 435t 0 2HSH 72402 9

KPA =X 2EMIE0] Ao M=

CIRSE G0 = Lot release =M

L2HES 2AZ0L

TH|7|2H0l| LMARIAES 2[5 CMC 2 (Preparation of Chemistry
Manufacturing and Controls(CMC) for Investigational New Drug
Application) — IEX} =L AZQIFECHIME Zafoh A7 [2H0]| e

Algilgs 282 3%, O~0 Tl 22 = FEXKZHQ] GMP H|= 8
SEYIEAAY 2 2 2 2ME 018010 CMC Xt=E £8[5101 2

U2 FTXK|ZX| LIoPHe F0fe] =7HHQl X|E2 1995HFH A

=
“G7 T2HE" X|YO2 HI0|ZH|E (H2lAD|A

73
i

0
- oQ
Q

=
1) S HIO|2BIX] HOPHE 710] -JEBH | ARSI, 1999

=]
i _l_ =
KHES7t Kot "KL L1713 7HE A S Solf GMIEH 25e Bl &
OfR|ef, TS HE 1] =Xl 7HE 5L

TOEMITISHDO|Z E|#+%]), CHEXCF £0] SFX
i

xix
2 248 ARSI 0] H91S, 200000} 295 (12 4-30)0

-
N
-

= CcC—ohL T2, 2-" ) , — ’
WEE S| CAR-T ey X|=X| JH27[2i0] 710k 9IS, BI0fotE, &
ofujol 9, Hromzﬁ, of 'Hrow, FETUIHIE, U|=DIA, BrAu}

[

Id
ul'u

2 [
1

4-32] FL AfX (MFDS) {EXIXIEH| PLHAELHE(IND) izt

WIT ©=SIT

2003 2004 2005

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Vector Plasmid A.deno— Plasm|d+. Vacciniavi- mRNA  Retrovirus HSV Bacteria
Type virus Adeno-virus  rus

Invivo 26 8 1 9 2 1 2 1

Exvivo 2 5 - - - 8 - -

Total # of Clinical trials : 61

x X2 © obm RUAPMIEX| 2812| (KSGCT) Y7 [otat2l. AZQRfEQ A (MFDS) MZR X X| 2 -2t Z Xz, 2018

713 9 0fAlote] FT0| ofzimks Htep) Aol FRE KTXKE
CMO XIEHS HRSICD 20171 MUSHTIL XYoR Qixfol)

O|=H0d HIE7t HESOIX|L, FL/6k= G ES0| FERX|=ZR CMO 2

7| (Cieh QTRRX|EN HEHC] GMP MASH7|& &)1 Z&0| 0/ef
= ol
=

I'_u

oh AoV |off U XS] HRE SEE 4 QU

2 332f Z0| FLHOIM 7HE Sl FEAKEHIES] M= in vivo gene
therapy2| ZR& CIQSH HIO|HAMIE S 0186t 111, CAR-T & ex vivo
gene therapyZ 0[8¢t 70| 75t U7(01 25 HIO[24A HEQ]
SY7E2t LYt SRl MEX|2H 3H7|aE R0k QU0{of & Lot
GMP MZZE7 1= 2 3 & A4 3! EotA|giof] Zeot Cifet &
EWEI AT |STIK| BRI Q= 229 7|1= 22| CMO/CDMO0|0{0F
SHR| CDMOO]| 2fESIUE =L TV [RI0] HiBZet 28y SHE sXMe=
=L CMO/CDMO 7|0l Y|-+EfE 2l2fet 4 =0, ol FLHol= of2{gt

470| CDMO7 HMERHO| RSt 202 T

]

PA

Al

-

=

H'U IIO|'|J

I_

_'_

S RUS.

—
)
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[ 4-11] 314 RRAEA H2 CMO/CDMO 6.3. ST CMO/COMOO| k42t OlZiS 3 29 Tefst ZaArte

Myels I QEAKISHICMOT 3 QEXIXISR| CMOS| 9l-SEHs0} KX ZH| ofzhet 2.
CMO/CDMO
sig A| maqsr O 71ROITE Feo] st ARt RRiEes

— |:||AH% HHOI:Q %é} ABAE DI X*Iﬂ%’“ EE= I-||6J-‘-A§ E@@ Iﬂis%lirujﬂxl . = N N
e e vl 5 e SoAKE @ EX SIE0] THt RISt AJA 91 K|T0| GMP 2%, R o2
D—H —— — = — T o= .
B - &2 S0 RUAAIEX THE 7| US| E2HA0|E +271 S71otHA non- GMP H|& Bl ZX1243|7 |22 HSHEROH|

o o oL T T - 271-+T1
@ A SE0 T2 BTI0| BT REY e
© S48t PIRASO} HEIXAT} 122 Bt HR0IY

- LIASHAMER X[HOR N (T, ok HI0|R U E5 Pl 3172 okt

28 ® 714 E%2I0| Y1 CMO/CDMO AXHO| Ofet Ty
2002 (TS LTS 2 (UBF), - X7|0ll= STE AELE HISSH L RTXEX|ZH| LA GMP HI& Fu|ef o
S 0[0ro1 L MIE] 243 0|2510] GMP HIZ5H= 2402 SOK|QF OfEHi0|2{A GMP X|ZE 7t @ MR MY s B e VIE0lHsH BER
X 91 0/, e
- ST RIS 2SI B T2 CMO 2 X2 511 IS, el 2852 AMAS
719 RE F2AFRI0] 2T CMO/CDMOO0|0{0f QIERSH QTR ZHIE
- 2010BRE] 2014:HX] 22 2120f SRR HE CMO Hizd M2l U SHe A2 SSEUE + US. 50| S FEXKEH LR Z*=
To.
2010 24 CDMO - Ofd|L=H}0]21A, baculovirus, retrovirus, ex vivo gene therapy S Cifst XHH o2 2Hgloh MASHoE Al ZH|7F 0ot AUt Bloo2 CMO/
FUXK|EH| GMP H|ZE X5 A28 IND S9! HXS 7K1 US. kst O T e O i T
(Z5) WS DHIO| FHAIO| QRTEK| 2| M2 CDMOR, CDMO7t Cilot SEXHEAC| GMP MASH 8 EEEI M0 tist 2
=29 70| V=it SF0t ¥ ANE BRotn QoiM, LRSS 50t
FE8 X|26to] GMP HIX 8 BAEIIRME JEXe=2 g &~ Ql= Of
- 20155 11200 H2/510] Ciet Hlo|2iA HIE GMP MAZE [&nt 2XE} A 7|8 MEshe 20| 528 82l CMO/CDMOS| A& Ol2fet 0|
S| 32 S22 BRI AT, $1719| AQUKE 1 20h KL . .
%JEWIEHI X2 CDMO E ofot VSRS XIE0HK| = 497 THRER! A2
— AAV, OfH|.HIO 24 A IEHIO| A 2|E2H10[2{A vaccinia virus,
baculovirus, ex vivo gene therapy § GMP H|Z2587 &1 CMO XS
2015 (Z)NEDH/24CDMO [Er=TinE=Y
- AOFK| QIS ZElS10] CIot HE X THUA RIS 3610 HIZ3 XY |
= O EREREM AENL, Al WalHo]M, SOPsE ERSt US.
- A2 PE QXK 2| 2 MIZX| 2| o (RE U 2HE) ME X 2F 0|20 221 = OXXEK| 28| JHErO| MEZS 1980 EE| QXAX|L| M| QAL
1] = T = R ] Rl Ll =
22|7|F MM (Certificate of GMP Compliance of a Manufacturer) 64 =0t 78 SRR el HFE RUAIEN 2
SERoRILE. oie| =X} AlZ0] TIHE|HA] JEQ] HIPZ|7|2 GMP AJAZ 0|88101 OFRAad QI
X|=H| BIZ PESIL, QMAISRISTE EISIBIA, 5 ARI0| T Z7f51RIA &
CMO/CDMO - _
S5 2[H21 7| ASO0| XAAZN| HHSIAZ. Of2fl [& 4-12]0i|M XX =H|
= 20173 MASMHIIHE ARIOZ 1582 & OfA o2 CHHETP HIO|MIE{0]| A =e JHEO| M= X{O| od&t2 &l Ol= [|=21} @&do SIS AH
oz HE—| ==L == |'—|— MM |:'1-|'J-|"rrt:|—| CMO/CDMO EO—‘—"O_|
2020 FUXIC|SF OfL=HOH AIE — B{Q| MTI=E HIPE2 |7 | 2o M 4:385H= Vector Core 752 F2 4:3ifst A2l 1 THEX|RIANAS S8l ARG H|Y¥2| CMO/CDMO 7|&tf A8 Frof ot
— HIO[2{A BiE{ CIXIOI I MASEINEL S GMP ik T CEADIX| 7|71 X L "
oIt A2, 2t g&st ¥2| CMO/CDMO 7| H2[BINE.

* X2 RUAK|EH QIEHZA(CMO)0] o {EI= XIZME 8 2a|dig it SAIMEN. AEQFZoRIE Y,
2009. sl 7142 7| 2te] SHo|X| FE. 2020,

A
B

N |
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[E 4-12] HIAI™ SXHX|2H| B2 CMO/CDMO

MIA| STXEAEH] CMO/CDMO 8 M| REXFX| 25| CMO/CDMO %g

oz

- 1XFXIF(1995~2000) : QIE|of|Lt Efet(Retrovirus CMO), DA LSt
(Plasmid CMO), HAHL |0t CHek(Adenovirus CMO), NIHZ b X[&6ta 5

AR X |2doto] et

2Kt X1H(2001~2005) = QIC|ofLt Cigk(Retrovirus CMO), City of Hope/

Beckman Research Institute(Plasmid CMO), |22 CigH Adenovirus

CMO), NIHZ | X758t Sz X|RI6t0] 2hdst

National Gene Vector
Laboratory(NGVL)

- NGVL At E2 =, NIH7+ HIAH|L|0t CisH(Adeno-associated virus
CMO), 2IC[oflLf Effst(Lentivirus CMO), Lovelace Biomedical and
Environmental Research Institute(2f2|/S4A 7|2 M5 9! X| 45101

FEAK|EA L 8 - Z2h Sl Soqst

Gene Therapy Resource
Program(GTRP)

- NGVL A & 2, NGVL 5 XA IS Salf 7150t CMOS| HIERR +
= W ZEN0 PN A A%
Association of Academic Biologics - 2& NGVL 4% CMO, 2& GTRP 4% CMO, Louisiana Gene
Manufacturers Therapy Research Consortium CMO, St. Jude Children’s Research
(AABM) Hospital CMO, Cincinnati Children’s Hospital Medical Center
CMO(Translational Core Lab), University of North Carolina Joint
Vector Lab &

- SAFC(CH¥st Hlo|24A BlIE| CMO), BioReliance, Vigene Biosciences,
Creative Biogene, Aldevron(Plasmid CMO), VGXi(Plasmid CMO),
Waisman Biomanufacturing, ABL(CISHHI0[2{A BIEf CMO), WuXi
AppTec, Lonza(Cist Hio|24A BlEf CMO), Paragon Gene Therapy &

TR M=
CMO/CDMO 7|¢

30

o

2001 ¥=+2o| Government Pharmaceutical Competitiveness TFE!
National Biomanufacturing of 2fslf CMO X|& 2% =, H2(Dept of Trade and Industry) =2 A
Centre(NBC) = EME Merseyside, CHe 28101 CMO M2 5! STRRX|EX| JHE 5! o

ofs} 2t T

19974 m2tAol Association Francaise conte les Myopathis(AFM,
French Muscular Dystrophy Association) 2-23[7t X| 50
GenethonO| 57HE AZlO2 3715101 THA Evryof HXHK|EH| HE
CMO &g,

Ol2{ot STIXK|ZH| CMO 2rdet S HE2 ZHA0IM XSt 2 2F
ofsro R sithEl ISt EUS| 5Kt European Frame Program(FP,
1998~2002)22 1At 57 X, 71 0] 2Kt 57HE X|I0] X|&(Q4,
IEAO| Evry, Nantes, Marseilles, AHQI HI2M2L | CHSE S04 MLV,
Adenovirus, AAV, Lentivirus, Plasmid & STXEX|2X] CMO A,

Gene Vector Production
Network(GVPN)

A=29| Cobra Biomanufacturing(Plasmid CMO) %! Eden Biodesign,
O[=f2|0te| MolMed(Boehringer Mannheimt joint venture2 A%},
Lentivirus&Retrovirus CMO) 4! Reithera, £°| BIOMEVA GmbH

5! Vibralogics GmbH, Z&fA0| Transgene 3! YPOSKESI, 7 |0f|2]
Hanogen, Eurogentec %! Delphi Genetics, HzHE9] Finvector 5
Biovian &

FURRZH TE CMO 7|

-

X X2 1 QEKIEH PIEPZYA(CMO)OY Chet M1 XIRHE U R2[3e 917 SO HSEIN, ABIfEeHY

6

o =

7 FR(E 0| A 1Z 1), 2009

CMO/CDMOQ| AIgTEE AR EAR 7142 O JE=H|, YA 1
o2 10~80F SIS Yoz 2277k S/HE~ 13 Y2 ofefoto! E
TEOZ 100~2009 2 Pk H[80] Lot A= LS50, ALAR 2
2 50~300% &b, £27|7t2 1~24 HWHEHo=Z 200~5009 &, 2t
A& 3542 500~3,000Y BiXf4 Q7|72 3~54 BHAXOZ 10002
B O[Y0] £25)= HOZ HIZS Yo L&t Ql5. Off [# 4-13]
22013 CMO, CDMO, CRO & 0F24d 22 7|4S2] oiEa2(of it

2h 2|3 HO|L AFEE0) LSt o 55 & QU= 2

[E 4-13] HERE &2l 1021 (Sales Top 10) 22 CRO(CDMO)

20124 o=

=9 CRO(CDMO) 7| 4B (HEAE) (USD million $) 2ALRIX|

1 FIEFUA(Quintiles, 1982) 3,700 LA IHERI0ILESE, 0=
2 A (Covance, 1968) 2,180 FAX|E 0=

3 QIBIE|SIA (inVentiv Health, 1997) 2,000 MK, O

4 T2 (Parexel, 1982) 1,734 OARRAIES, OIS

5 mjm|c|(PPD, 1985) 1,500 LA IHZRI0|LSE, O
6 OfO|Z(ICON, 1990) 1,236 CiSE!, ofe

7 AFARZ|H{2H(Charles River Lab, 1947) 1,130 MRS, 0=

8 OtO[RHM[Z|ATX|(INC Research, 1985) 500 BIX|LIOL, Ol=

9 MO (Wuxi Pharmatech, 2000) 500 Alsl0|, B2

10 M2(CMIC, 1985) 500 Loy

SHH, RUARRI=H| JHL2| 2 LFXII OLAOF X|Y, 55| 22, &= 52
FHXKIEA| 71 5 SESE EL0P| 2l 7+ HEH2 X EEH
O HY2 MRl CMO 28 8! st XHEMS TIg. J7E29] A Bio

Pharma Pte Ltd.= 2001F Semb Corp Biomedical Pte Ltd. FAIBA2
EDB £ X|IE 2t GSK Bio2} 7|&X0l ¢S E31 200644 GMP 01=&
oMM FERXIZH|, Mg HHME S5 GMP X|Z5h= CMO A= o
1A, Aot ISAIES 71D Qe S=2 1986HRE IV |12 T2 §
TIREX|ZH| 7HE A HLY MZe| H2etE bl 0FRAad olmet A=2 HE
SO0 YSHeR ek Lot =28 MOfAS0| et AN E S22

i
=

&= CMOSH AR 8L 71X o
Acquisition/Merger, Wholly owned foreign enterprise S) &E{Z Of

A0 BN T 7|016k1S. 2004A National Biotech R&D and

FA|(Liaison office, Joint venture,

J
r

S
B
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Commercialization Leading Group2 SAXO2 £H510] HI0|2E] A
5t £%1 2006E0{= National Mid-to—-Long Term S&T Development
Plan(2006~2020)S YHSIMA HI0|QEIS Takst 2T 10| SO RIEX|2
=0FS g2t O[of| 2t Hioly BDA 10 Miofe| 24, 2007 3R =
Ministry of Commerce0fiAf /6}0|, Dalian, Shenzhen, Chengdu & 10
o OrRAd 7IHIEA] U 8! 2SI O] W REXRK 2| M2 CMO
H|Z2|7[# 2= Vector Gene Technology Company”/t 2=, 2
297|922 WuXi AppTec(WuXi Pharma Tech)0| 20004 2 China-

USA joint venture SHE{Z M2IE|0] 22E CDMOZ MRS,

1. GC =&l

7|90 . Z[0]X] el
El:.;;f/“é GC=HAL/512H = _J_:I Il http://www.greencross.co.kr l.-Ej - 19694
=0
AT - a4
71sd o7 | AH|A HIO|2tK|o k= CMO > KOSPI
L) oj&
=20f
= Alak . |
s pg ol Ale 1984 A e 1402t L
2A B71 82A| 7|15+ 0[ei=3081A 107
ES U]
A B71 82IM 7|8+ 0[pi=3081d 93
SEA (1992)Y ARl (514)%
B Sg
oMEm
2ME ALK E Tel. 043-906-1401
FIyge
010-2435-0002
=] CHCHX Xl o EIXF/DFRE
EEH s e bk 010-9874-0838
<=1
o o O[22/ Alex Bisset E-mail now21th@greencross.com

a.a.bisset@greencross.com

SlEruAY
7Het xjglof

10| QOIOFR (BT B, B, S

JrTPeTE Aulazs =
TH WM XY EIEA RS
o AL EH| HIO|UIZT O TEHH| S

2 A GC, Isolator, EHEET7| §

TJEFHIZ |2

~ Audit trail 212, ZAF X[, 7[Z0R X
- FUll AFS8} 7155, AMSO0IZ8AL MES AIAHIS Solf 2118 dit X& 4zt

A
—
)

3
=
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7198/ Ho|cER3zord Z5H|o]x| A 7198 ZmHlojx| A
L Al dl =Ex L
O o= =4 WWw.creagene.com e 1998t CHEXI SN e =A www.greencrosscell.com W 199214
FQo FQ
o NI/ R 2RI Z i . MIEL/ R i
bk =747(9 MH|A HIAE X ZA7(9 MH|A =
Iu'rro S Il:l 101 MO 01_h'|_ |oo II:I'rro &S | Jo: %E%%ﬂﬂglg‘tﬁ CcMO 01_?_ KOSDAQ
AHAF 3o | AHX} THOIAF + 174 3o |
o|= & o|= = T{OIAF 37 Bl o|= &{3 S pli=rc Il -
oI5 gk LI GMPRIS A Ty 3 Ak oIS 213 pigt =L GMP o) oAt - 3971 s 1402HL
2THX| =2A B7|= HEA SETAIAUEZ 137 SYRAHALO} 5k, 25 = BI1= 82| 7|57 O[22 302 107 GCxp
ATHX|
Ex s (36)Y AR (18)d Pt MEA| U HRE 2780 RtS, SIHFA=Y) 4,65
BAIR} g
ERYL
oHBZ 7| 100% Sxds (255)3 EIRt = (5)%
(QCH|21)
BAR}E g
24 HZBHE Tel. 031-737-3368 oAEE J18100%
FIYEY
B /eHekxt Zl 2| 2% H.P. 010-3408-4000 Hqm CMOE! Tel. 02-2101-0675
ps =]
<=l
FIEEY
48 celd E-mail sjh@creagene.com BN /ereRt =S hIvs, HP. 010-4820-4580
<Ll
IEPYAY - - '
MIEL/REIRE Q[ S MEHATE~HAE) 449 UM E-mail CMo@greencross.com

7' x| 2d=of

M| A Mo|jAqe £97|7+
SN X SHFArLRIS
M| ICH 70| =2fl0f| Z4-5k= documentation : H|Z7 S, A7 [EM h
Nl
SELR|HoM, FdEEERIH ol =}

P EAIY AR, 71, 71 A V17 oFE e B 2otk Eot 0~1274

AR BSC, CO2 incubator, Microscope, Cryo Perservation System,
HOxH| Controlled Rate Freezer

A ZH| FACS, PCR Machine, Microplate spectrophotometer, Microscope

- AU} IR, 7| OF iRt
TENHBMHIA | - MK/ QTR QAR IND LS Pt XS0 HEE 3 24, OPEAIE 42
- 1A EP{E QUAIBBOIE HE 9 A3 4

il

i
S AT
2}

f \( Yt—y

S
)
1
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SlEpL

M|TL/SXIX} K| 2H| Y2 3 2bH|o|oF
et xigimop  MPE/REA A 912 3! 2ol

ofel
0=
g
)

J
!

>~
1
ol

oiod ST Mzl
il chEdoy/ss wa 2 o=

19584

X =A www.daewonpharm.com
MH|ABIQ MH|ATE

SYHA XA LSS =0
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o HHICIE (o) i

CDMO oj& KOSH!

1. CO2 Incubator(Z% 6cH) Hof
— DEI - MCO-230AIC, X|Z=A - Panassonic, 22F : 230 L(2cH)
- DEE 1 |CO240, K|ZAF: Memmert, 82 : 240 L(2CH) S Lt GMP 1= e T
- 38 STERI-CYCLE i250, ®|ZAL : Thermo, €2F : 250 L(2CH) ISOé7001 oI5 Y o| Q49
2.BSC(% 6LH) Adg  >3000
11378, M|Z=AE - Thermo, 27|+ 6 ft(1CH)
| AC2-6S8-NS, HIZAF 1 ESCO, 37 : 6 ft(1TH)
- NU-543-600E, X|Z=At - Nu-aire, 37| : 6 ft(2CH)
- NU-543-400E, M|Z=At - Nu-aire, 371 : 4 ft(2CH) ATHX|
6 C HAT(E 30H)
184 - MVE Heco 1539P-190AF-GB, X|Z=A} : Chart industries, 22 : 797 L(1LH) A ME T MzZ 520
2184 1 CRO000, M|Z=AL : HA 22F: 206 L(2CH)
4. Deep freezer(Z% 1)
— DEI 1 1U2886D, HM|ZAt Thermo, 82F 1 792.8 L(1CH) HIO|SEI 8l ILAAMH|

0z

™~ o

21
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385kg
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1. CAMBREX Reader(3LH) S
— 0 B X808CSE, M|ZEA} : CAMBREX J—— e
2. Cell Counter(1CH)
- 243 : NucleoCounter®NC-250, M|Z=A} - Chemometec
3. ELISA reader(1CH)
- B9 1 VICTOR X3, &AL : PerkinElmer MY RE/2EE Tel, 031-353-4451(106)
4. Flow Cytometry(2CH)
- D3 : Navious, H|ZAL : Beckman Coulter = mge
5. Luminometer(2CH) ;*T/".;.’%If = 2
- B3 1 FB12, HIZAL 1 Berthold i
6. PCR Machine(2cH)
— B8 1 T100 Thermal Cycler, ®|Z=At : BIO RAD
7. Real-Time PCR(2CH) M o
— 84 1 7500 FAST, HIZ=AL - ABI

[HI

1z
ox
=z

[a

H.P. 010-3249-3949

4

x
2
2
g
¥

=} E-mail yaksok2@daewonpharm.com

JIEFHIE MHIA | - AR 7|S01H X9 SIEFHAE _ - i
[EF RS M8 A M, 7IZ0Pd X1 s/ ISRk At 1 Tablet, capsule, Dry Syrup, Syrup, Injections(ample, vial)

A
i x| 220k c=e

V4 A ¢ ==

MH| A2 MjATE

SEWE XY

Pre-formulation Studies
i

A (ool FEOHS

HIr

4

2

i3
s

HIr

=2
CMCxI

PG

re
HI

A sl

40

Bin-Blender, Tornadol, ZI7127|, fel22|7 [2LUEH7|, 2447(, High Speed Mixer,
Horizontal Oscillator, &7 |, EFFY|, BE3E7], ZH|3, =T |, H20I=H
HREH| AR7|, Autoclave, EZHIEY|, 7|, IIRIPIE
HPLC,GC,ICP-MS,UV-VISFT-IR KF,£=28A7| 2l=2A7| BSC,TOCENY | 2402
TS| HAEZET | 8EAIY | 2EA, Soi=7 | Haei0| g TLCEAD |

JIEFHIZ ME[A | Audit trail 22, AR X[

0%
-
oA
%

[T
1z

ol

h
X
| ©

»
E
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5. S7HIOI2HF

7198/

ZH[0]x]

6. CI12HI0I2(DM BIO)

7148/

Clguto|e/aig=

ZH[0]x]

CHERp I1oRAT| QAL =a www.dmbio.com He 20134
oo o 38 o woeE ¥z -
7 =47 H|A = ! H|ARR
s [ JOL COMO oj& 58
HOlt 571 DS : 2,500
ol= AHA| = = x|
oI 33t fMPO_‘o o:l' opt 871 E3 o | L/bgtch
st U= Ef7| A% i Ak DP : 60,000
SELEE PFS/batch
ATHX| At QI Q14 X|AT|IE 45
s+ (183)y oy (11)%
SARX} s
TIHET 7| 80%, Shim(AFel) 10%, A 10%

CHERp STHIO|K|f/Z8F =2 www.dongkoo.com e 19704
_?O
- OFH|O|OFE (StA{O|OFEE AFXF
ey 5201y sua | DOREBEERE) e KOSDAQ
o CMO ojE
ALk
oIE sigt =L GMP, ISO 37001
E!
2A MEELA ST HZ 114, BS 145(2YS AAHOE)
ATHX|
iy B2 SA 2T YR 644HZ 21 DCIZAE 45
BSRAL (301)Y A (24)4
SAL g
ARz U1y
2ME ke |El Tel. 02-6202-7117
F =ygd
BN /SR S o H.P. 010-4444-8731
pa]=]
<=1
449 Ol E-mail sjleel1@yypharm.co.kr

Fayey
2u/gEt

B

244G ATRIHLE Tel. 070-8636-1303
= OHL |7 H.P. 070-8636-1303
493 OJxH E-mail leejaebum@donga.co kr

Sl
THet x|2iop

Mgt elerE it : FH|(tablet), ZE & (capsule), 2 (soft capsule),

x| (liquid)

=
1 178|(ointment)

s

-
)

L
-
)
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7. HHOIY A

M| A Me|A7e A9t
B M X2l
Pre-formulation Studies

1. HPLC : HP-SEC, RP-HPLC, HP-IEC

2. Electrophoresis : SDS-PAGE, IEF, iCE, CZE, CE-SDS, Native

3. Glycan analysis : N-/O-Glycan profile, monosaccharide o
A R i e 3~67HY

composition, glycosylation site
4. Structure : amino acid sequence, N-/C-terminal sequence,
amino acid composition, peptide map, disulfide bond

Accuracy. Precision, Specificity, Detection limit, Quantitation limit
SUde HHa|G[0] M e ' ' ’ Uy
=AY SRIH0l Linearity, Range, Robustness 3ol

1.HDC : RT-PCR

2. HCP : HCP ELISA
SOIEZE 2 gl 1| ’ o : P : ~67H12
"= w el 3. Endotoxin : Chromogenic, turbidity, (kinetic, end-point) 3o

4. Leachables : Protein A, affinity ligands

ICH 7fo]=2t2lof| Z4-6k= documentation 3~
CMCX|

Sgd2|Ho1d
P EAIY AR, 71, 71 22 717 oFE e B 2otk Eot 6~3670

- 500L bioreactor(Sartorius Biostat STR)

- 2500L bioreactor(Sartorius customized)

S]] ~ Chromatography system(GE Healthcare AKTA)

- UF/DF(Sartorius Sartoflow Advanced)

- Prefilled syringe filling machine(Bausch+Stroebel SFM5110)
HRFH|

HI

1z
ox
=z

- HPLC(Thermo Fisher Scientific Ultimate 3000)
— GC(Agilent 7890B)

~ ICP-OES(PerkinElmer Optima 3000)

- FTIR(Bruker Tensor27)

- CZE(Beckman Coulter PASOO Plus)

JIEFHIZ ME|A | Audit Trail2t2], MAF X, 715018 X2

7198/ - Z1|o|x]| ) Mz
CHEXf HIO|HIA /O|HS =4 www.bi-nex.com T 20094
T HIO|Q0oFE A
71y SH1Y AH|A (A S|, M2, ST} 01: KOSDAQ
ot CDMO T
GMP £21(MFDS, PMDA, A Helak 5074 A[H
Q1= sigh Turkish MoH) :|Ia_a OlAt: 300 :“ e 5000L
European QP audit T - ARt 1 5024 °Te
= (EESE) QYA A W23
= (LETY) B2 A BET 283 28MH5E 147
ATHX|
UL QI Qo HHZ3
SE+  (503)% AT = (35)%
B Sg
MR CI(18%), B7I1Y(7%), 2714(71%), 7IEH4%)
2 CMOAA Tel. 032-850-3253
Z o
BN /et z 2 A H.P. 010-6716-6656
xNd
<1}
P EXPS ISl E-mail sychoi@bi-nex.com

>
)
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QI
THgt X|giof

(MR IERE IR OIrE 91 HiOIY, FAP| 2HIOIRES 4

=

e
J
14
L
©

0B

AH| AR Mu|ATE 2977
SE M XA 21074
Pre-formulation Studies Salt form, Crystal o

AR T 20l & SR LA S >0

=
=AY da2|d(old

=

7| 9&0f Cifet Validation 3~

Residual detergent, Process dependent impurity, Product

Oloj= | _E_A‘I al :'I:}—E N . H1_I‘:_6:19
RUSH M52 dependent impurity S !
SOP, HZAXIA| U 7| 2N, SR, Z2ES U BTA, —
CMCRIY IMPD(Quality part) & ==
e el SEIHE
O W, M2, Tk, 748 221 T2 OF 3 e Bt gl
SE TYW 72 5Y) o8 T 2 5Y)
38| @2 4y | 38| 78 |am
200 L(SUB) 1 =2 | 1,000 L(STS) 2
AHAREH| =2 | 500 L(STS) 1 ME | 5000L(STS) | 1
wox| MEE | 1,000L(SUB) | 1
1,000 L(STS) 2
O | 500 L(STS) 1
1 | HPLC, GC, ELISA S HIO|Q9FZ(HEE A G XA} CEHE)o| EX 2M S Qo T
™— o

RESREC

7|EHHIS M|

- Audit trail 2121, A0t X[, 7|50/ X2
- T2 i A

- BN A

- EREN S

o
URHOR TR 2710t MH|AE THEH IS S HiE

H S2EHAOIS HiT1x] o4 AMEAIETI
8. A SEHAH I A=A | MSASIAMEH
HHLIJEH‘IIA_}Oig 7 hll_|-_|* .
19/ a e IS ol R 3 .
CHEXf AT O MEASX|AME =a http://microbial.ipogiv.or.kr/ He 20174
F2 HiO|R2fE A
71998 SYERSS7 1t AH|A () Bl QT 01: I
sof CDMO o
ES U] = M ol okeg U2 89681%]
ERAL (40)H AT 5 (40)4
SAR 21
Ikl CES
2MY 7= Tel. 061-927-9018
FIEEY
BN /2t E 2 RHOIOITLR H.P. 010-7766-9519
b )=l
<=
49 PARIES E-mail mjkang@vaccinecmo.or.kr
SIEHELE/ HIO|QO|fE (B, STXITHASICHIE RTIXIK|ZH|) FZCIRFE ! 0|2 SZA7IZE 2HH[Q|oE Mt
Th'E X 2d20f (ARE~UR)
MH[AHL MH[ATE 2972t
SE N X %=}
Pre-formulation Studies
e Jyat FE0E
248 Ma|hlo|d
SUSHEM A e HCPs, HCD, JI=EMN & 1~
cMCxj SOP, HIZXIA| 8L 7|3M, AldedRiM, Z2E3 31 B0, IMPD(Quality part) S| 3~671d
A&
SJdeHold 3~oE
o

P

r

B, 2, T, THs R T2 o Bl EelktE B 3~3671E

S0L 24227|(75L, D-DCU 50, MEZ|RA), Y1 4A12217|(=100 L/hr, CF 100, YT, 0
M7 (235 L/hr, C55B, OFHIAE), ] SLMPA A AKX}, 2t0[&), 201 Teku|(>
180 L/hr, = 72 L/hr, AKTA Process, AKTA process, GE), QS0 X|(7m2, 2.1m2,
0.3m2, SF10, Advanced, Alpha plus, ME2|RA) B0 T 51 SZATA AR (KA, E2Z)
(E=R401H) 2001 BHUAJAE(SOL-200L train), 1,000L HHZEAJAE!(SOL-500L x 27| train)

A |
=9
=4 |

HPLC(1260 infinity II, Aglient), MA|Z FRXESZ7|(Quantstudio 5, Thermofisher)
A=EL FHT|(ELX808, Lonza), M= £87|(Seven excellence conductivity S700,
Mettler toledo), AFESTIXF ZZ71(905 Titrando, Metrohm), ZHz| A H24|(851 Titrando,
Metrohm), O}0|Z2E2|0|E ZH7|(Spark, Tecan), Xt 7 pA |2 22222 (Evolution
201, Thermo) &

7|EHHIS AH|2

Audit trail 22|, &AF X9, 71501 X

A
RN
' ©
R
=
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9. ALMHIOIQEXIA

SIEPUAY

Th'E X|2120F
7|04 ZmH0]X . . Mal
e °./: . ALMHIO| @ 2 XA /ZIENSH x"" P www samsungbiologics.com ot 2011¢
THEH s 4 M| Al Melape 497+
o SN X 2~51d
T = (& : : . . - -
71ged CH7 |24 MH|A HOlofofE (), EE) ’g’g KOSP| Pre—formulation Studies | el 5! SAAX MeS ot LM B! ekEk| MF 91 Ax o} 2~5he
o} CDMO oj%
Analytical Method Development
] om0 % - Quantity, Impurities, Identity, Potency, Glycan Profile,
—— GMP DI, 2 2 4PH=  pyuoin gy ::!ﬂar EP Excipient, Purity&Heterogeneity
15022301, 150 27001 cor=c HA4E et Extended Characterization&Comparability Studies 2~5HE
- Primary Structure, High order structure, Biological activity
Analytical Support
2THX] AL QIHA| Pl SEE SEHIO|RCHZ 300 - In-process analysis for DS Development
% Projectd Method Validation At|A K&
= A BHE | |0 A ~37H
=AY 2o - Microbial Test, Conductivity Test, Total Organic Carbon Test 1~
SE+ (2028)Y Qe ()3
Product-related impurities
BALXL sigh cotex B ol g = SE-HPLC, CE-SDS(HMWS, LMWS monitoring)
B TESsEa A Process-related impurities
OMEE T|”100% - HCD, HCP, residual Protein-A assay, TnBP
MCxi ICH 710 =2f210]| &4~6k= documentation 1~37He
© SOl 1~he
H 409 IJ#%)\MI%EE i _
- FEE AT E P W, 2, T, Th A T2 O A BoliikE Ut 3~607H2
R STy <EH> <2tH> <UL
rieso Bioreactor, Centrifuge Freeze/Thaw skid - Stainless Steel
=] CICFH Xl o — - ’ ’ ’
;ﬂ/“ chl M Fro HP. 010-9641-1259 Hybrid Depth Filtration Excipient/ Formulation Bioreactor TkL
e System, Chromatography | Vessel, Vial Filling Line, - Flexible Single Use
A | Skids/ Columns, UF/DF, Lyophilizer Bioreactor 1kL
o ESS E-mail joonhee.cho@samsung.com HREH| \F/\li Skids, Class B/A Bulk FHEA
- GE#t, Palltt, Merk#t,
GEA%t
SM | | CHEHESRERIEM FT-IR HPLC, ELISA, PCR, Bioburden A[8iS
- Audit trail 2t2|, HAF X2, 7|Z01F X[
7| HIR MH|A - MIZZHYRE] AU/ LU FRORE 0L REHQ|FE LIIX|C| One-Stop Service HiE:
° - - BiX] releaseZ 2fet BioSafety Testing A{H|A(Mycoplasma detection testing,
Adventitious virus testing) 3! Contract QC Service M=




10. NEZH

SIEPUAY

i xjsop  HIOIZ HEL CAR-T S STUXHAIE XX 212 3 2H0IFE HAHA7E-2YB)
=2 MET

7198/

ZH[0|X Mal
CEXta ,:il # www.cdmogen.com e 20154
=X S

Mu| Ao MHjATE 2977t

020Z~LL0Z brim RRAYRldeiv &R

2 7 x| 6121

F=Q _
Jjes ZA|9 MH|A MIEE, REREXIER Cicl HIASRS Pre-formulation Studies 6~2471<

CDMO ojg e

il

EAEA

a yNni S
824 U SHERAY

O
0

LY 2
1.9Rd

Q7 3 HEA
oy . st . SHHloRIA LAY
A

EEn O[OFZ MAF &7 MFDS,

7 AHAFZE [ 5 =
KGMP) oz S < S0~ SEAY S

=}
2,201

HlE identity(sequencing, restriction)
e 6~121e
SERUH A HSRNH =2
ATHX| 4.t
Vector genome titration
i e 2 HFA| BET |2 530, HFEH|TLESERR| 309-1% Particle titration
Infectivity assay

AT
1z
rE
N
=
T
w

=

=At E=EFA

0lot

=7 EIX|CHZ 530, HFH|IT=SERR 508

Biological activity assay

o
)]
rio
>
w
o
e
re
=
rio
4
=
o2

ICHQ2(R1)78¢
A g2 ool 1.2y, 2ol = Pt s 3~

= e
2. 8=, 328, =

SARH 21

Residual host cell DNA, Residual host protein, Residual plasmid DNA,

pun4 juswdolersg Bnig ealoy

FUSE M A 2 Residual bovine serum albumin, Residual process-derived impurities 6~12712l
Replication competent viruses, Product-derived impurities &
243 dgGeeE Tel. 043-231-2277

|CH 7to|=2f2l0f| £4=8H= documentation 3~127H4
SgHe|Hokd 3120

= XkAMCiCH
THdSoo OFRIMAIE HEF ALQ Jh J1E R4 7|7¢

S/ttt 59 Chz H.P. 010-6627-0514 e s, =2471a

T

e Bl FolkitE B0t 32401

g

CO2 incubator, Biological Safety Cabinet, Controlled rate freezer, High speed
centrifuge, Filter integrity tester, Inverted microscope, M1 filling system, AKTA
purification system &

0%
-
0z
o

449 &g E-mail cdmogen@cdmogen.com

HI

1
oz
=S

HPLC, gel image analyzer, Leak tester, TFF system, LAL reader, PCRS

J ot

1. PR SENE

2. Bo5E HelHold

3. EXPFsHiol2{A SYAK(OH|=HI0[21A, 2 ER2H[0[2]A, MIEH[O[2{A, AAV HIO[2{A)
JIEFHIE MH|A 4. in vitro 22HgHI0[2A 2EA R

5. Storage MH|A

6. 812 244 CRO Z2[X|Y

7. Audit Trailt2|, HAF X[, 7|50[H X2

h
N\

n
E
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TEXSIIS(HEIO|S, S RRORIE MAU(IPE~42R)
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Th'E X|2120F T
7|1 ZmH0]X Mal
IE 8/ O LI/ 2IxH Holx| WWw.anygen.com == 2000
CHEEXH FA HE M| A M| ATE i o
SYMA XA 6~107H2
=0
= TEXSISHS(HIEIQ S SHAF AFX] . : : » N
Jleies A7/ MHIA JC_[?ME) fel=(HELO|E, eltih) :)J‘:* KOSDAQ Pre-formulation Studies | Salt form, Crystal 6~12702
Eof o
e Jjdr Appearance, UV, FT-IR, Amino Acid analysis, specific rotation, pH, AcOH
" FOlAt: 5874 N content, TFA content, Related substances, Purity, Residual solvent, Water
Al = ! = . . .
ol= si%t =L GMP dat OlAt: 137 Hch 1 5K content, Assay, Bioburdens, Bacterial Endotoxin 50|
e =e ISO9001, 1ISO14001 oy oo A =9 1 AdE Y e * X 15HD 10| B = ==
' - A1 1357 o=e A e |H|o]M XSIE H0| S AT s
SOIEE 24 gl 2| ICH guideline Inhouse IPC &2|(SOP)
2A LU S FEtu | 2333, HFH|F 0= Adits 2062 OfLIH(F) M ICH 710|=2t010f| Z45k= documentation ~6/ME
XA
ES | SgdeHolE 6~1211E
P HE, MR, 71, T 271 7R oFg e Bl FolfltE ot 0~3671E
QA LY S HHIP |2 123, FF el |9 WEnett 1022
8t57], Solid-Phase Bt87|, Prep-HPLC, &Z7127], Folding Reactor,
}\H)d' IHj [Eye) y R [Eys) ’ A! o \— il ’
et gl Nutsche Filter, tank, autoclave, Heat Air Sterilier
2R3
SEAL (A4)Y el (21)d e HPLC, GC, FT-IR ZHI|A, ELISA reader, pH meter,Polarimeter,
e TOC analyzer, UV-VIS, LC/MS, Ol0|=ARMY | S
BAIR} g
DOMET S 40% 719 40% A 1 20% = Audit trail 22|, HAFX[@l, 7|20 X[
- Peptide T2 GMP 3%(2site) 2&
- M2 g HEIO|E A 3 B9 3! 1H0I% ehd, A, 71, M 7 |& BR(=3U o918
7|EFHIS AfH|A HEIOIE ARYERE 19])
=29 iAol Tel. 062-714-1166 - Generic API 7 | 31 24 T HEO|= CDMO =4t Vs BER
- M2 UHE BE Wi A SN, YR Hel B
- XpH| A9k pipeline 2&
= spyery
BM/ES%} H 2l Eas H.P. 010-3672-4431
XNl
L=
a9 ot E-mail hanhong@anygen.com
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N
\
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JHHE" II'?.’;I'E'OF Pl o T —TE ol
7|94 QAHCIO|ZMARISICH Zi|0|X| . Mal
i °/m e =TS ,:il P www kbiohealth kr/ ot 2010
=X /i w4 d KA e A9t
o SN X o
T SHl 2 = N oo
Tl syREDlY Muja ST M ERSRE 9 = eSS
ot CbMO ojx
- SO WelEop
A W2|Hold TEAY HaHo| 1~37h4
— AL Z|cH StapA (S A
o= st 2L GMP i oJAf 5874 wae 500K efel Eeltors
FUSHEEM A SHIALSIS b2k
. ICH 710 =2f210]| &+6k= documentation 3~120E
AN 2A SYEZ HFA SEHT &3 2EMH2 123 CMCRH IRz |H[o|M B
oco=2 [ =24l
P EAIY WY, 2, T, Ths A T oFE M A BoliitE Ut 6~6071E
Exds (47)8 AT (-)8 Bioreactor 1000L, Sartorius, 1tH
Bioreactor 500L, Sartorius, 2CH
BALXL sigh Bioreactor 200L, Sartorius, 1CH
Bioreactor 100L, Sartorius, 1CH
M 7124 100% AR Bioreactor 50L, Sartorius, 1Cf
°= e CHEE2IEHY| 10L/2, GE Healthcare, 1CH
HOXH| SRS M7 | 3L/2, GE Healthcare, 1CH
CHERE2MH|7| 0.4L /2, GE Healthcare, 1CH
w1 HIO22/Rp LRI Tel. 043-200-9952 UF/DF AJAR) 1151/, Sartorius, 2C
UF/DF A|AE 121 /2 Sartorius, 2CH
FIEEY
B /eHekxt Zl 2| AMQf H.P. 010-5123-2442 S | HPLC(Waters, €2695), UPLC(Waters,) GC(Agilent, 7890A), ELISA(Molecular Device,
= e SpetraMax i3x), RT-PCR(ABI, 7500 Fast), CE(Maurice, Protein Simple)S
7|EtHIS AMH|A - Audit Trailt2|, HAF X, 7|=0[H X2
Ny g E-mail parkbw@kbiohealth kr
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J

71998/ Zij|o]x| . . A 7198/ Zij|o}x] e
CAEEXF QHIO|QEXIA /HHOI2. = eubiologics.com = 20104 CHEXf Qoxt/ QW =a www.yypharm.co.kr He 19814
2 NEXSleHE GIHI0|Q0|of= Ak F2 Q|0 QHE (SHAOOFE) Abxt
71988 S| AH|A sooees h = KOSDAQ 71994 SH1Y AH|A g o : HlSE
i CDMO oj% =0} CDMO oj&
o T 1A Z|cH =L GMP, KGSP, o
O|= &3t O|=: AL H 94 = oo o= O|= 3{3 ’ '
o1 $i3) GMPRIE: 3, £ i out 11 AL o1 $igt CoTge, Ct 5
= MEA| HE EATHE 207, HEEE 85 (LS 587-23) = MSEHA| MET 22 93(UHE) RYUY
ESN | ATHX|
oA 242 AHA| EAD 2047
Sl 2= =t StRESE 110 ORA MBS TR CXIZR 312 38-21 ORMMIMERIER 3t 13015
xR+ (210)9 el = (30)4
SE+ (39)3F AT (21)%
BAIX} Sig
BAXL Sg
nMEE 7| 90%, ALA 10%
el CE- S [T
£MY CMO OPH|E Tel. 070-4132-6080
2y IPRE Tel. 02-2684-5421(348)
= spaery
BN/ S xR H.P. 010-6048-6537
B Z e
H )\ /etekxt zl Q| I=bSy H.P. 010-4723-3913
xNd
P} 2ol E-mail ellie@eubiologics.com <
d4d HsF E-mail seungjun.park@dongkoo.co.kr
SIEHELL/ HIEO|E, SHAE THEHE Srk), Bl M|/ QT U2 B 2EHOIOFE ALt
h'd X 2120F (AT~ LUE) (MY 24| H[2l)
R EIES= L ES 2972t
SE M XA FE0HE
CFEEAIY B, 2, T, T R T2 oFE 9l EotiitE Ut ~121
Bioreactor, Wave Reactor, Fermentor, Microfludizer, Continuous centrifuge, CO2H{7|,
ML EH| | Welder, §EQIEHEI, Peristaltic Pump, B3| 4~E4= Media Preparation Tank, Holding
Tank, Virus Inactivation Tank, UF system, AKTA Process &
No Name Specification Manufacturer
HEH| 1 TF=ssHEAT | 100 tests/hour, Mammalian Microbial |~ sH=222
A K| 2 Kb M|=A|Z EX7| Detect Particle Size: 1 =90 um S22 >
Max speed: 26,000 rpm/81,770 x G
3 sy . ! . . Beckman
a2l Capacity: 6L, Temp:=10°C ~ 40°C
4 | 150L Mobile CIP Tank SEC N
L =
7|EF M2 AMH|A = Audit trail 2|, MAF X[, 7|501H X2
=
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i x| 2=0F cTes

22X X |(tablet), AR & (capsule), FAMK|(ampoule, prefilled syringe)

KA

MH[ATE AQ7|7t

SEHE XA

ZH[0]x]
A

www.yuhanchem.co kr

020Z~LL0Z brim RRAYRldeiv &R

Pre—formulation
Studies(salt form, crystal)

SIS

DETSHSEEOIS, By A

CDMO

re
ol
rek
ol

1. OloHE 2| 24

oy -1, 85, RUIST S HBEH0) 112 X 312 A JH -

mres 2, 211 | 2 °
Y2 SETALINE S)

A4 25 O| 4 SIoFE 2| AR 25 h

1. Degradation profile2tQ!
2. RUIEHE FAMFEOIX, 0lx]) 2-671 2
3. 0SS 2Y(RN=Y, 242c8)

ICH 7t0|=2f010] &46H= documentation

2T

B QRUA EHEI X2 45(2
G&7 H2rh= 386

S8 87I= kg o

o2 520

CMCX|g
SYEe|H0kS
P EAI Y, R, T 7k 2 TR EE oRg Y Yl BatitE Eot ~36/0E

|
2o
24 |

HPLC(Agillent), GC(Agillent), IR(Perkin elmer), UV(Varian), ICP-OES, LC-MS(Agillent),

2%7|(Vankel), 2587 |(Metter Toledo), PH meter(Metter Toledo) &

SR} g

re
|
N

pun4 juswdolersg Bnig ealoy

7[EtHIS M|

Audit trail 22|, AAF X[, 7|20 X[
HEAE  DEEeE 5 UALEL(LERA0MIT) LC-MSEAMRIHL 5! 2AX|

rio

f \( )-+t—y

FayEg

BA/EYxL

B

Tel.

031-488-5814

H.P.

010-3664-4720

E-mail

kim-sung-tae@yuhanchem.co.kr
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7 oiod ;“ 0] X| i Mal
|:|:;J‘t:f/=1 o[olM/EES iﬂl I http://www.encellinc.com =2 201841
M| A MulaTg 22712t S o o
S M X F XEt 5
MIZE, QTR 2K ARES
Pre-formulation Studies | Si{EARISIS jdes Cvswltes! MH|A 1, =R g : HIALEE
0} CDMO ojg
Potency(Assay) by HPLC/UPLC/GC, Particle size by PSD, B N
R Assay by Titration, Chiral purity by HPLC/UPLC/GC 7 MHIEXIEN SEARIE war FOIAF 3474 Ay 1x10"9
Residual solvents by GC, Water content by KF, A o 2IFE U SPHMFDS, A Ol 2074 AHAL2E cells/lot
Identification by IR/NMR, Polymorphic forms by DSC/XRD KGMP)
Elemental impurities by ICP-MS/ICP-OES
S | H[0| A Genotoxic impurities by HPLC/UPLC/LC-MS/GC-MS
Microbial limit test =) MEA| BTGS2 701, 65
ATHX|
coi=xl A 0l 21| Potential impurities analysis(Process impurities, Degradation product,
TEEsEaAs Elemental impurities, Genotoxic impurities(including nitrosamines) et MEM P 22 81 (UM EE), DRorR
CMCHIg CTD 204, Specification setting, Reference standard characterization
= Forced degradation study, Impurity identification XA (23)Y 0119 A (19)
P A W, 2, T, Ti= A T2 o O BotietE Ut BAXL Sg
£k27|(Glass line~12,000L, STS316L-12,000L, Hastelloy C-22 ~6,000L), 7 |2 X12 04| AR [P 63%, SYYH 37%
(STS316L, 1,200L), ZH5041t7[(STS316L, 900L), EAE2[7|(STS316L, 60 inch), Sparkler
filter(STS316L, 10m), Vacuum Dryer, Double Cone Dryer, Screw Vacuum Dryer, Rptaru
AAEE] | Vacuum Dryer, Filter Vacuum Dryer, 47| (Fitz mill)(STS316L, 200kg/hr), 24471 (Air o -~
S . o - ' N9 ML -2008~
jet mill)(STS316L, 50kg/hr), Compact sieve(STS316L, 20L), Charging Isolator(STS316L, FA3 dtzs Tel. 02-2008-4279
HOXH| 0.8 m), Milling Isolator(STS316L, 975L), Discharging Isolator(STS316L, 3,729L),
Continuous liner System(STS316L, 3,890L), Process Isolator(STS316L, 1.8m = xbAEpe
X /et 9 PSS H.P. 010-2565-7962
HPLC, LC/MS, GC/MS, GC, UPLC, ICP/OES, IPC/MS, IC, NMR, XRD, UV-Vis, FT/IR, KF, B
M FH| | DSC, Polarimeter, Total Organic Carbon Analyzer,
Potentiometric Titrator, Conductivity Meter, I=247| =2%4 & X o e E-mail §0928@encelinc.com
J|EFHZ M| A Audit trail 2t2|, 2AF X[, 71014 X2
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7|94iod Ile_uﬂﬂ IOIXI_|§% E—E 0| X| . Mzl
If°/m AHZ:E&E’, i xil I www_jbrc.re kr :: 2007
MH| AL MHATR AQ77t CHEXHY =02k TLMIE] /2 Xl ) HE
38 M XA o -
pNEIZSIE! = CHIHE] BHA| ARX
A 1 51 6t (LA ey S Maa SRS &%y
(E7DMIEXZH 22 71F W AREOIAE) Exbb ]l o M|/ ST Fo[RRE CDMO =
A TR - DAY, AEELNY, M2/ 4 E A, OI0|ZEADIEFAY, 2RIA, | 3718 =0k
AR, HTA _ =
= oefEE W & AHA} EJo]
oI= 343l | 7|5 MEHE A s OlAt 4274 = afps[=1
g 2 0|4 SO, AEAIH, 2PN Vh e o A I b wazy VB
FUSE M A 2 BSA, Trypin S Z2S Al Ve
710|=2fRlo]| FSh= i IS
CMCH! (CHIOIEEIZI E 01 documenttion e ATz B R oS AT 2-55 ABoleoi ]
S |Hold INE
Pl B A2, T, T A T |7h o Bl SotiitkE It 1~36/12
= XIQ| A of o179 A 42 )
BSC(6ft, Claass Il type A2, Thermo), CO2/02 Incubator(240L, Thermo), Controlled S (42)8 e (42)
MAEH| | Rate Freezer( 34L, Thermo), LN2 tank(550L, bis), Automatic Cell counter(Countess |, AR 1
Thermo), A& 8157 |(GMS), Air sampler, Particle counter. ° =<
DMBE 7Y 95%, Chigt 72 5%
HOXH| Microorganism Incubator(566L, Thermo), Automatic Cell counter(Countess I,
Thermo), Flow cytometry(FACSVerse, BD), Real-time PCR(7500 Fast, Thermo),
1 i i PN=]| - il
Coy | Osmometgr(BnghFek), Microbial cell counter(E__H_*HrOIEP_AI._E.),.C\osed Sterility 2oy J|o1x |2l Tel. 061-370-1344
Tester(Sterisart Universal pump, ME2|224) BacT/ALERT(Biomerieux), TOC analyzer(di|
£ E2E), Microplate Reader(TriStar2, Berthold), Endotoxin tester(MCS reader,
charles River), pH meter(Orion star A215, Thermo) = xpAchoh
EVYEE g i H.P. 010-9647-5005
bs]=]
M
- HA X, 7101 XA
- MIEX| S| 4L - EREE B, X, S /e £7IMIZ or UK Y S7IM1E
FrgEHaIH|01 (Aseptic Process Validation) 443 gz E-mail realgon@nate.com
MNIZ SEEEM 28, 2ots, s, My MZ 2918 5
7|E} His Me|A NEX|2H| B SETA 24 2| 85
S (E7|2E)M -
GMP 7|Z0| CHZHHRKLarge-scale) & 2t
SHIIE AU ARY 2
LA [AZELIE(IND) 44
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S
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Pre—formulation Studies

EaEEs

A Wa2|Hod 7PN, eIAR, AR 3~oME

CifS1oFH A ] A1 A2 : AR, D0l RBRIADIEA,
TSN A, M 55 U HTMES AIg, 7|2 A,

D=0 =T =
AlRar (s £ | 5 = o s =
Qo= B 0l 7| TAM HEZ A, 22 Y DR, 288 0l Mg 5 37
FUOSH B A 3R T BAA, =3 K2l DNA 241 A,
=392 RNA 24 A&, Supercoiled form 24 A" S
ICH 7t0|=2010f £48H= documentation
CMCX|¢
SgHe|Hold
PGl W, 2, T, Ti= 2 T2 o O =olkikE Ut 0~607H2

- Fermentor(200L, NBS, Bioflo Pro 300)

— MIZIt2H7 (2001 /h, Avestin)

—- IA20FET12HI|(600L/h, GE, ATA Process)

- Bio Reactor(200L, Sartorius, BioSTAT CultiBag STR 200)
- CO2 Incubator(708L, Caron, 7400-25-2)

= TFF system(2L/min, Sartorius, Sartoflow Advance)

=]
EEL
=4 3|

- AAEMY|(Foss, Kjeltec 2400, A2 82 2071/40L)

- HPLC(Waters, 1515, 0~10ml/min, 15,000psi)

- LI QIXE S EAEX| (Malvern, ZEN 3690, Diameter size Tnm to 3um)
- TOC 247|(IONICS Instruments, Sivers 900, 0.03ppb ~ 50,000ppb)
- S240|XEEEY|(HACH, HRLD400, Particle size range 2-400 um)

- UV 2222 (Shimadzu, UV-2550, 190~900nm)

- Elisa 2447 |(Biotek, MQX200R)

- 7|2z A7 |(FAIAH LTP-01, Max -650mmHg)

- O|EXH&5H7((Climet, CI=750T, 0.3umO}4, 75L.PM)

- &7|2E7|(Merck, Mas-100NT, 100L/min)

- Validator(Ellab, Tracksense Pro, ~400°C)

— QUXFZFEA|(ATI, 2H, 0.00005~120pug/L)

- pH, MEE X7 |(Mettler toledo,SevenCompact=S213, 1~14pH, 0.1us~100ms/cm)
- 2AEEK|(Sartorius, 16419, pump folw rate 70-650ml/mi)

- $2EX7|(Sartorius, MAT00C, Z4& 0.001%, max.100g)

- MEQEHY|(Gonotec, 030-D, 3000m osmol/kg)

- YEH[EH(anton paar, DMA 38, 0~3g/cm3)

18. MMl
7|4ay/ B EH|0|X| =
EH;-.;F‘Q’ WH/AGE 2xS =2 WWW.pangen.com :j':' 20114
e . Taa EE e A
HTT o S e
0 =]
o CDMO F1=8
A AL 624 A
oIE o GMPQIZ @ LK, L2jolAjor S0 Qa6 AbaE 10kg
i A1 17 g
odo '
2A B7|5 A GET AIRZ 306 YE0|=BUA 25 45
AT
ST B A GET LIHZ 3060 YE0|=BUA 15 511=
X (82)Y A (25)4
BAIR} $1%
ikl = o 7124 100%
2MY JYXH Tel. 031-733-9165
FEdgd
A== A9 Ot H.P. 010-7211-1817
xNd
=]
49 o= E-mail hypark@pangen.com

7|EHHIS M|

-
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-
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e xjgop | FERIEEAIEIC] RIZOIIE AP E-4218)
=2 MET
MH|AHL| M| A AQIZt

RIS

YW X/
[¢]

o
oY EAI

0%

=

Y R 71 7k 2 TR HE org Y 9l BatetE ot 0~24012

A2 HHA7|(50 L, 200 L, 500 L GE, Xellex),

2424 227|(GE : AKTA pilot, Millipore: K-40-18K-40-I1)
UF/DF & |(BTResources)

Mixer Clo=

Biowelder, Biosealer Ci4=(Sartorius)

Peristaltic Pump Cf=

Balance Tt

=]
B3
24 3|

CE(BECKMAN)

ELISA Reader(MD)
Spectrophotometer(Amersham)
Bioanalyzer(Agilent)

GC(Agilent)

HPLC(Waters)

UPLC(Waters)

RT-PCR(Life tech)

Bio-LC(DIONEX)

Flow Cytometry analyzer(BECKMAN)

CI[oN

TEFHIS AH|A

- Audit Trail 22|, HAF X2, 7[=01H X[
- HIO|R0[OKE JHe THHSI0] SEM|EF THLRE MASH HZEX| THX 2 CDMO7t
T1 St Moks|AL

7198/ N Z1j|o]X| . Mzl
EH;-.;F’Q’ sHIEsist/ AL =2 www.hanmifc.co.kr l.-Ej E 19841
T2 xem nexe y
At DX RRiE
J1ded 7| faeTA *1::¢ CDMO = o B
GMP 01 1 ok, 0] 2|
o= A Qb 137 A\
O|= 343
e KOSHA 18001, OHSAS 18001, 244 40121 109574 way  3798K0
ISO 14001, 1SO 22301
2t B7|= AgAl BHZ 57
AXHX]
piaten i
XA (301)F A (51)%
BAIX} S
ikl s 71y
2MY 114 CMOE! Tel. 031-599-7004
FEgEd
B /SExt 2 = H.P. 010-3267-6076
-
<=l
g9 Sl E-mail avanger@hanmi.co kr
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TR S DEASIEE (HEIO|E, Siih) RRORIE A1 E~E )

Mujaug| Mulaqg AU
SHNA XY 3~e7hE
Pre-formulation Studies | Salt form, Crystal, Particle size 2~
ST, A9 screening, 248 2}, A verification, 252
ELAE JHaE En_'E.n_‘r’,._—u:l Pl = e o b e = | , =2 ~ETHS
ESEME qualification oM
=] w2{njop HPLC, GC, GC-MS, LC-MSALS, 1= 3! 1ol Cifst A 7% 2-67h
FOSE EM A 2 Impurity EZZ 22| impurity £ 9 purge test ZI8, CMC &4 |21 67
ICH 710|E2}210f| #45}= documentation 3~12H
CMCX|
g Mol 2~60id
P EAIA W MR, TS, TS 2 7 7HE oPg Y Ol 2oliitE ot 6~36/112
A | H27|(Glassline, STS, Hastelloy), 7 14EIB0{117 |, falE2]7|, TIZ X7 | ZEAXT|, Prep-
HPLC &
EEs ]
s | HPLC(UV, ELSD, CAD, RI, MDS) UPLC, GC, Q-TOFLC-MS, IC, TGA, DSC, KF, UV-VIS,
e XRD, FT-IR, NMR, EE&A|, 24018, 2=2A7| &

7EFHIZ A2

Audit trail 22|, HAF X2, 7[=01F X[

Global standard services(communicaiton, documentation etc.)

Genotoxic impurity 2244 218, QSARS £t =4 7} o171 T1dl (Derek-Sarah)

Q151 EAIEE| audit trail £2]

Calorimetry & 25101 BFSOPSEAE ZIel

QbDE St design space 21 = PAR test 2184

MHIA HISE CiJet : Cephalosporin antibiotics, Genera API, Peptide, PEG & S pilot
room ES
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